Searching PAJ 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2000-035775 
(43)Date of publication of application : 02.02.2000 



(51)Int.CI. 




G09G 3/34 
G02F 1/167 
G09F 9/37 
G09G 3/20 




(21) Application number : 

(22) Date of filing : 


10-204044 
17.07.1998 


(71) Applicant : 

(72) Inventor : 


NOK CORP 
KAWAI HIDEYUKI 



(54) ELECTROPHORESIS DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify the constitution 
of a driving circuit, to enable a fine pixel constitution, 
and to easily make high definition and full color. 
SOLUTION: A driving circuit 30 supplies the driving 
voltage, which is to be applied to a switching segment 
31 ij of an i-th column of each row, to a row driving 
voltage line Sj through a three state/switching element 
34j of every row and turns on a column selection line Ci 
of an i-th column. As a result, all double pole switching 
elements 32 of the segment 31 ij of the i-th column are 
simultaneously made conductive, the driving voltage is 
applied to the output electrode 12 of each segment 31 ij 
and a voltage holding capacitor 33. Moreover, after the 
line Ci is turned off, a voltage is applied to the electrode 
12 from the capacitor 33 until the electric charge stored 
in the capacitor 33 is completely discharged. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this 
translation. 

LThis document has been translated by 

computer. So the translation may not 

reflect the original precisely. 

2 **** s hows the word which can not be 

translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim l] It is prepared for every coloring 
unit field of the display-panel section of 
the monotonous configuration with which 
the disper sion me dium and the 
electrophoresis particle were enclosed, 
and said display-panel section. The 
electrode for being two or more 
electric-field impression means to 
impress desired electric field to the 
coloring unit field concerned, and 
impressing said electric field, The 
switching element for a drive which 
impresses the driver voltage inputted to 
said electrode based on the control signal 
inputted, Two or more electric-field 
impression means to have the 
capacitative element by which the 
electrical potential difference impressed 
to said electrode through said switching 
element for a drive is impressed to 
coincidence, and is charged, The 



electrophoresis display which has a 
control signal input means to choose two 
or more predetermined electric-field 
impression means of two or more of said 
electric-field impression means in order, 
and to input said control signal into the 
selected electric-field impression means 
concerned, and a driver voltage 
impression means to impress said driver 
voltage to said two or more selected 
electric-field impression means. 
[Claim 2] Two or more of said 
electric-field impression means of each 
are electrophoresis displays according to 
claim 1 which have further the switching 
element for discharge which makes the 
charge further charged by said 
capacitative element based on the 
discharge control signal inputted 
discharge, and have further a discharge 
control signal input means chooses two or 
more predetermined electric-field 
impression means of two or more of said 
electric-field impression means in order, 
and input said discharge control signal. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention 
relates to the electrophoresis display 
which has the highly efficient drive 
circuit which can constitute the screen on 
which a consistency is high and more 
high definition, and the display screen 
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can maintain in high contrast by using 
the drive circuit of a easier configuration 
especially about the display which used 
the electrophoresis particle. 
[0002] 

[Description of the Prior Art] the 
electrophoresis which displays a desired 
image using an electrophoresis operation 
- a display there is a display. This 
equipment mixes the charged particle of 
a different color from a dispersion 
medium in the dispersion medium 
colored the predetermined color, makes 
an electrophoresis operation cause by 
impressing electric field, changes 
distribution of a charged particle, and 
changes the color observed from the 
exterior. Recently, a dispersion medium 
and an electrophoresis particle are 
enclosed with a microcapsule, it arranges 
in the shape of a matrix, and depends for 
this so that it may correspond to each 
pixel; and the electrophoresis display 
carried out as [ be / color display / 
possible ] is also proposed a high 
definition display and by arranging two 
or more microcapsules with which colors 
differ for every pixel further, and 
controlling these independently. 
[0003] In such a display, although the 
thing of various configurations is 
proposed for every pixel as a matrix drive 
display circuit used in order to impress 
electric field, there is a circuit currently 
indicated by JP, 7- 175424, A as one of the 
circuits aiming at improvement and 



improvement in the speed of contrast. 
This circuit is shown in drawing 7 and a 
configuration and actuation are 
explained briefly. In this matrix drive 
circuit, every one switching circuit SC 
like illustration is prepared for every 
display pixel. Each switching circuit SC 
is a configuration which controls the 
output transistors Ql and Q2 by the 
control transistors Q3 and Q4 allotted to 
the preceding paragraph. 
[0004] Specifically, it is the output 
transistor Ql and Q2. Subordination 
connection of the emitter-collector is 
made, on the other hand, an edge is 
connected to a positive supply, the other 
end is connected to a negative supply, and 
the meantime has become the output 
terminal T to the electrode for impressing 
electric field farther. This output 
transistor Ql and Q2 Each base is a 
capacitor Cl and C2. It minds and is the 
control transistor Q3 and Q4. It connects. 
The control transistor Q3 and Q4 An 
emitter is the control signal input 
terminal Si for line selection, and S2 
respectively. It connects and the base is 
the control signal input terminal Cl for 
train selection, and C2. It connects. 
[0005] It sets in the matrix drive circuit of 
such a configuration, for example, is the 
control signal input terminal Si for line 
selection. When it is made - (negative) 
potential and other control signal input 
terminals are made into 0 potential, it is 
the control transistor Q3. It is turned on 
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and is the output transistor Ql. It is 
turned on and is a capacitor Cl. It 
charges. Consequently, an output 
terminal T is held at forward potential, 
control signal input terminal Si 
impression of the control signal of * 
(negative) - finishing control transistor 
Q 3 if an emitter becomes the 0 same 
potential as the base - it, simultaneously 
capacitor Cl the charged charge - 
resistance Rl and output transistor Ql a 
base -emitter - minding - a time constant 
Cl and Rl It begins to discharge. 
Between this charging time value and 
output transistor Ql It is maintained at 
an ON state and an output terminal T is 
succeedingly maintained at forward 
potential. Thus, the control signal SI for 
line selection, S2 and the control signal 
Cl for train selection, and C2 By 
impressing the signal of + (forward) or - 
(negative) suitably, desired electric field 
can be impressed to the electrophoresis 
section of a desired pixel. 
[0006] 

[Problem(s) to be Solved by the 
Invention] However, in the matrix drive 
display circuit of a configuration as 
mentioned above, to the switching circuit 
(this may be henceforth called segment) 
for every pixel arranged in the shape of a 
matrix, every two selection lines are 
needed for every line and train, and two 
capacitors are also required for every 
segment, and there is a problem that a 
circuit scale is large and it is complicated. 



In the high definition electrophoresis 
display using a microcapsule which was 
especially mentioned above, and the 
electrophoresis display in which color 
display is possible, there is a limitation in 
the detailed-ization and a easier drive 
circuit is desired in the circuit of a 
configuration of having constituted one 
segment at a time more minutely, and 
having mentioned it above. Moreover, in 
the electrophoresis display, if driver 
voltage is impressed too much to a long 
duration dispersion medium and a 
charged particle, a charged particle 
adheres to an electrode surface, there is 
also a problem of causing deterioration of 
display quality, such as a fall of contrast, 
and an improvement is desired. 
[0007] Therefore, the purpose of this 
invention is more simple for the 
configuration of a drive circuit, and a 
detailed pixel configuration is possible for 
it by this,- consequently it can offer the - 
electrophoresis display which can 
perform highly-minute -izing and full 
color-ization easily. Moreover, other 
purposes of this invention eliminate the 
unnecessary 

electrical-potential- difference impression 
after electrophoresis is completed, 
prevent the fall of the contrast by this, 
and are to offer the electrophoresis 
display which can maintain a quality 
display. [0008] 

[Means for Solving Hie Problem] 
Therefore, the display-panel section of 
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the monotonous configuration with which, 
as for the electrophoresis display of this 
invention, the dispersion medium and the 
electrophoresis particle were enclosed, 
The electrode for being two or more 
electric-field impression means for it to 
be prepared for every coloring unit field of 
said display-panel section, and to impress 
desired electric field to the coloring unit 
field concerned, and impressing said 
electric field, The switching element for a 
drive which impresses the driver voltage 
inputted to said electrode based on the 
control signal inputted, Two or more 
electric-field impression means to have 
the capacitative element by which the 
electrical potential difference impressed 
to said electrode through said switching 
element for a drive is impressed to 
coincidence, and is charged, Two or more 
predetermined electric-field impression 
means of two or more of said electric-field 
impression means are chosen in order, 
and it has a control signal input means to 
input said control signal into the selected 
electric-field impression means concerned, 
and a driver voltage impression means to 
impress said driver voltage to said two or 
more selected electric-field impression 
means. 

[0009] Specifically, said two or more 
electric-field impression means of each 
have further the switching element for 
discharge which makes the charge 
further charged by said capacitative 
element based on the discharge control 



signal inputted discharge. Two or more 
predetermined electric -field impression 
means of two or more of said electric-field 
impression means are chosen in order, 
and it has further a discharge control 
signal input means to input said 
discharge control signal. 
[0010] 

[Embodiment of the Invention] The 
gestalt of operation of the 1st of the 
electrophoresis display of gestalt this 
invention of the 1st operation is 
explained with reference to drawing 1 * 
drawing 4 . In the gestalt of this 
operation, using the microcapsule with 
which the dispersion medium and the 
electrophoresis particle were enclosed, it 
is full color, and the electrophoresis 
display which displays a desired image is 
illustrated and this invention is 
explained. 

[0011] The electrophoresis display of the 
gestalt of the 1st operation has the 
display -panel section . 10 of a 
configuration as shown in drawing 1 , and 
the drive circuit 30 of a configuration as 
shown in drawing 4 . First, the 
display-panel section 10 is explained. 
Drawing 1 is drawing showing the 
configuration of the display-panel section 
10, and a sectional view for (A) to show 
the structure and (B) are plans to show 
the array of a microcapsule typically. The 
display-panel section 10 of the 
electrophoresis display of the gestalt of 
this operation As shown in drawing 1 (A), 
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the inferior -surface -of- tongue substrate 
11 with which the output electrode 12 of a 
drive circuit was formed, and the top -face 
substrate 14 with which the whole 
surface electrode 13 was formed are 
arranged so that those electrodes may 
counter. Further in the meantime It is 
the configuration that three kinds of 
microcapsules 21, 22, and 23 with which 
the dispersion medium was colored 
cyanogen (C), a Magenta (M), and yellow 
(Y) have been respectively arranged in 
the predetermined array 
[0012] In addition, the whole surface 
electrode 13 and top -face substrate 14 
side of the display-panel section 10 is the 
screen. Moreover, three kinds of this 
microcapsule 21 (C), 22 CM), and 23 (Y) 
shall be arranged on the 
inferior- surface of- tongue substrate 11 in 
a stripe array with which it is the 
two-dimensional array tidily arranged in 
a line writing direction and the direction 
of a train, and the same color is especially 
connected in the direction of a train at a 
single tier, as shown in drawing 1 (B). 
[0013] First, the configuration of each 
part concerning the display-panel section 
10 is explained. The 

inferior- surface-of- tongue substrate 11 is 
a substrate which supports the 
electrophoresis display 10 and which 
consisted of insulating members of 
arbitration. On this 

inferior - surface - of - tongue sub str ate 11, 
each segment corresponding to each 
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microcapsule of the drive circuit 
mentioned later is formed. And the 
output electrode 12 of each segment of a 
drive circuit is formed in the front face of 
the inferior-surface-of-tongue substrate 
11 so that electric field can be impressed 
to the microcapsule arranged on the 
inferior- surface of tongue substrate 11. 
[0014] An output electrode 12 is a 
division electrode formed to each 
microcapsule arranged as shown in 
drawing 1 (B) so that desired electric field 
could be impressed respectively 
independently. In addition, a function is 
explained to a detail at an output 
electrode 12 in the case of explanation of 
the drive circuit 30. 

[0015] The pigment particle charged in 
the dispersion medium colored a 
predetermined color which was 
respectively mentioned above is mixed 
and distributed, and microcapsules 21, 22, 
and 23 are held into a microcapsule.- In 
the gestalt of. this . operation, the 
display-panel section 10 shall reproduce a 
color by sub tractive color mixture. 
Therefore, as each dispersion medium 
was mentioned above, an electrification 
pigment particle is respectively dyed 
three kinds, cyanogen (C), a Magenta (M), 
and yellow (Y), by white again. 
[0016] The configuration of three kinds of 
each of that microcapsule is shown in 
drawing 2 . Drawing 2 (A) is drawing 
showing the microcapsule 21 of cyanogen 
(C), and shows the condition that the 



5/16 



JP2000-035775A 



white pigments particle 27 is distributing 
in the dispersion medium 24 dyed with 
cyanogen. Drawing 2 (B) is drawing 
showing the microcapsule 22 of a 
Magenta (M), and shows the condition 
that the white -pigments particle 27 is 
distributing in the dispersion medium 25 
dyed with the Magenta. Moreover, 
drawing 2 (C) is drawing showing the 
microcapsule 23 of yellow (Y), and shows 
the condition that the white-pigments 
particle 27 is distributing in the 
dispersion medium 25 dyed with yellow. 
[0017] About the condition when 
impressing electric field through an 
output electrode 12 to such microcapsules 
of each by the drive circuit 30 mentioned 
later, the microcapsule 21 of cyanogen is 
made into an example and explained with 
reference to drawing 3 . Supposing 
electric field E are now impressed in the 
direction as the white -pigments particle 
27 charged in negative and shown in 
drawing 3 (A) to a microcapsule 21, the 
white -pigments particle 27 charged in 
negative migrates to the down side, and 
is concentrated and distributed over a 
base. Consequently, when it sees from 
this microcapsule 21, the color of the 
dispersion medium 24 dyed with 
cyanogen, i.e., cyanogen, is observed. On 
the other hand, if the electric field E of a 
direction as shown in drawing 3 (B) are 
impressed to this microcapsule 21, white 
will be observed, when the 
white -pigments particle 27 will migrate 



to the up side, it will be intensively 
distributed over a top face and this 
microcapsule 21 is seen from a top. 
[0018] Such a microcapsule is arranged 
on each output electrode 12 of the drive 
circuit which was formed on the 
inferior- surface -of- tongue substrate 11 
and which is mentioned later, as shown in 
drawing 1 , and a microcapsule layer is 
formed. In addition, each microcapsule is 
fixed by the cementitious material 15 
between an output electrode 12 and the 
whole surface electrode 13 at this time. 
[0019] Moreover, in the electrophoresis 
display 10, as shown in drawing 1 (A) and 
(B), the microcapsules 21, 22, and 23 of 
each color of such cyanogen (C), a 
Magenta (IVO, and yellow (Y) It arranges 
so that it may rank with a line writing 
direction repeatedly in order, and it 
controls by regarding it as that by which 
the 1-pixel display 20 is constituted from 
three continuous microcapsules 21, 22, 
and 23 per three kinds of microcapsules 
each. Thereby, the display of per each 
pixel and full color ** is attained. 
[0020] The whole surface electrode 13 is 
an electrode formed on the top -face 
substrate 14, as the layer of a 
microcapsule is pinched and being 
countered with the output electrode 12 of 
a drive circuit. In the gestalt of this 
operation, the whole surface electrode 13 
is a transparent electrode formed so that 
it might be whole surface same potential, 
it might more specifically be 0 potential 
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and the microcapsule arranged 
two-dimensional as shown in drawing 1 
(B) might be covered. 
[0021] The top-face substrate 14 is a 
substrate by the side of the screen of the 
electrophoresis display 10. The top-face 
substrate 14 can observe the condition of 
a microcapsule, i.e., the condition of the 
color display of the pattern of the request 
by the microcapsule, when it is formed by 
the transparence member with the whole 
surface electrode 13 and the 
electrophoresis display 10 is seen by this 
from the top-face substrate 14 side which 
is the screen. 

[0022] Next, the drive circuit 30 which 
drives the display-panel section 10 of 
such a configuration is explained. 
Drawing 4 is the circuit diagram showing 
the configuration of the principal part 
concerning this invention of the drive 
circuit 30. switching segment 31ij 
6=1-3x1—) in which the drive circuit 30 is 
established corresponding to each 
microcapsule It has 3 State switching 
element 34j (j=l-J) in which j= 1 - J : I are 
prepared in the number of longitudinal 
direction pixels, and J is prepared for 
every number of lengthwise direction 
pixels, and line. Furthermore, 3 State 
switching element 34j + driver voltage 
Rhine Ll which supplies the driver 
voltage of + (forward) or - (negative) And - 
driver voltage Rhine L2 and train 
selection Rhine Ci 6=1-1), It is the 
configuration that line driver voltage 



Rhine Sj 6=1 -J) was connected like 
illustration. 

[0023] Switching segment 31ij is a 
switching circuit which is corresponded 
and prepared for every microcapsule of 
the display-panel section 10, and 
impresses desired electric field to each 
microcapsule, as mentioned above. 
Therefore, switching segment 31ij is 
prepared in Ixnumber of pixels 3 
classification by color, and the direction of 
a train (lengthwise direction) pixel 
several J parts at a line writing direction 
(longitudinal direction), each - switching 
segment 31ij has the bipolar switching 
element 32, the 

electrical-potential-difference 
maintenance capacitor 33, and an output 
electrode 12. In addition, in case the 
configuration section inside switching 
segment 31ij is directed henceforth, the 
publication of the index ij for identifying 
the location of switching segment 31ij is 
omitted 

[0024] The bipolar switching element 32 
is line driver voltage Rhine Sj. It is a 
component for choosing whether the 
driver voltage currently impressed is 
impressed to the 

electrical-potential-difference 
maintenance capacitor 33, and is train 
selection Rhine Ci. It is switched. That is, 
the i-th train is chosen and it is train 
selection Rhine Ci. When turned ON, it is 
line driver voltage Rhine Sj. One 
terminal of the 
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electrical-potential- difference 
maintenance capacitor 33 will be in 
switch-on, and it is line driver voltage 
Rhine Sj then. The electrical potential 
difference currently impressed is 
impressed to an output electrode 12 and 
the electrical-potential-difference 
maintenance capacitor 33. 
[0025] The electrical-potential-difference 
maintenance capacitor 33 is train 
selection Rhine Ci, as mentioned above. 
It is chosen and is line driver voltage 
Rhine Sj. And the electrical potential 
difference to the switching segment 31ij 
impressed through the bipolar switching 
element 32 is held. In addition, the 
charging time of the 

electrical-potential-difference 
maintenance capacitor 33 is hundreds 
ofmicrosec - number msec extent. 
[0026] To the microcapsule installed to 
switching segment 31ij, an output 
electrode 12 is an electrode for actually 
impressing electric field, as mentioned 
above, it counters the top face of the 
inferior-surface-of-tongue substrate 11 of 
the display-panel section 10 with the 
whole surface electrode 13, and it is 
formed so that a microcapsule may be 
contacted. 

[0027] 3 State switching element 34j It is 
prepared for every line and is the line 
sequence selection Rhine Ci. It is the 
component which outputs the driver 
voltage impressed to switching segment 
31ij of the train chosen. 3 State switching 



element 34j is + driver voltage Rhine LI. 
And - driver voltage Rhine L2 Driver 
voltage is gained, and it is based on the 
signal of a display image, and is line 
driver voltage Rhine Sj. It changes into 
the condition of either + potential, - 
potential or a hi z state. 
[0028] In the drive circuit 30 of such a 
configuration, the sequential-selection 
method (train scanning method) for every 
train performs a display control. That is, 
3 State switching element which was able 
to prepare driver voltage to impress to 
segment 311j of each line of eye one train 
for every line first is minded, and it is line 
driver voltage Rhine Sj of each line. It 
supplies. Then, train selection Rhine Cl 
of eye one train By turning on, 
coincidence is made to flow . through all 
the bipolar switching elements 32 of the 
train, and driver voltage is impressed to 
the output electrode 12 and the 
electrical-potential-difference - 
maintenance capacitor 33 . of each 
switching segment 311j. Thereby, it is 
line driver voltage Rhine Sj respectively 
to the microcapsule which corresponds 
from the output electrode 12 of each 
switching segment 311j of eye one train. 
The predetermined electric field based on 
potential are impressed. 
[0029] And when predetermined [ which 
charge of the specified quantity to the 
electrical-potential- difference 
maintenance capacitor 33 ends ] carries 
out time amount progress, it is train 
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selection Rhine CI. It turns off. thereby, 
the switch- on of the bipolar switching 
element 32 cancels - having - train 
selection Rhine Cl from although 
impression of an electrical potential 
difference to an output electrode 12 is no 
longer performed, since discharge of the 
charge with which the 

electrical-potential- difference 
maintenance capacitor 33 was charged is 
started - train selection Rhine Cl The 
electrical potential difference of having 
been impressed and like-pole nature 
continues being impressed to an output 
electrode 12. Impression of an electrical 
potential difference to the output 
electrode 12 from this 

electrical-potential- difference 
maintenance capacitor 33 is performed 
until all the charges charged by the 
electrical-potential-difference 
maintenance capacitor 33 discharge. 
[0030] - 3 State switching element for 
every line is minded for driver voltage to 
impress to segment 312j of each line of 
eye two trains, when the drive to 
switching segment 311j of eye one train is 
completed next, and it is line driver 
voltage Rhine Sj of each line. It supplies 
and is train selection Rhine C2 of eye two 
trains. It turns on. Consequently, all the 
bipolar switching elements 32 of 
switching segment 312j of eye two trains 
flow in coincidence, and driver voltage is 
impressed to the output electrode 12 and 
the electrical-potential* difference 



maintenance capacitor 33 of each 
switching segment 312j. And after 
predetermined time amount progress and 
train selection Rhine C2 If turned off, 
impression of an electrical potential 
difference to an output electrode 12 will 
be performed from the 

electrical-potential- difference 
maintenance capacitor 33 until all the 
charges charged by the 

electrical-potential-difference 
maintenance capacitor 33 discharge 
henceforth. 

[0031] It is 3 State switching element 34j 
for every line similarly hereafter about 
driver voltage to impress to switching 
segment 31ij of each line of eye i train. It 
minds and is line driver voltage Rhine Sj 
of each line. It supplies and is train 
selection Rhine Ci of eye i train. It turns 
on. consequently, all the bipolar 
switching elements 32 of switching 
segment 31ij of eye i train flow in 
coincidence - having each driver 
voltage is impressed by the output 
electrode 12 and the 

electrical-potential-difference 
maintenance capacitor 33 of switching 
segment 31ij - having - train selection 
Rhine Ci Impression of an electrical 
potential difference is performed from the 
electrical-potential-difference 
maintenance capacitor 33 to an output 
electrode 12 until all the charges with 
which after OFF is charged by the 
electrical-potential-difference 
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maintenance capacitor 33 discharge. 
Thus, if driver voltage is impressed for 
every train to all switching segment 
31ij(s) of a 3x1 train, renewal of the 
display image of one screen will be 
completed. 

[0032] Next, the manufacture approach of 
the display-panel section 10 of the 
electrophoresis display of the gestalt this 
implementation of a configuration which 
was mentioned above is explained. First, 
three kinds of dispersion liquid are 
created using the dispersion medium and 
white -pigments particle of three colors of 
cyanogen, a Magenta, and yellow. Next, 
three kinds of microcapsules which 
connote these three kinds of dispersion 
liquid, respectively are created. Next, it 
screens and the path of the created 
microcapsule is arranged by the approach 
of arbitration, such as a specific gravity 
separation method. 

[0033] Next, in the array as showed three 
kinds of microcapsules to which these 
paths were equal to drawing 1 (B), it 
arranges in order on each division 
electrode of the output electrode 12 of the 
drive circuit formed on the 
inferior surface-of-tongue substrate 11 so 
that there may be no clearance. 
Arrangement of this microcapsule is 
performed by beginning to shoot at a time 
on the division electrode of the output 
electrode 12 of a drive circuit from a 
nozzle for example, with one ink jet 
method. And when arranging 



microcapsules 21, 22, and 23 on the 
inferior-surface-of-tongue substrate 11 
with which the output electrode 12 of a 
drive circuit was formed, the top -face 
substrate 14 in which the whole surface 
electrode 13 was formed is made to rival 
so that these microcapsules 21, 22, and 
23 may be inserted. Thereby, the 
display-panel section 10 of structure as 
shown in drawing 1 can be manufactured. 
[0034] Finally, how to perform a full color 
display in the electrophoresis display 10 
is explained with reference to drawing 5 
with actuation of such an electrophoresis 
display 10 of a configuration. As 
mentioned above, in the electrophoresis 
display 10, the display 20 for 1 pixel is 
formed with three kinds of three 
microcapsules which have held cyanogen 
(C), the Magenta (M), and the dispersion 
medium of three colors of yellow (Y), and 
subtractive color composition of these 3 
color performs the full color display for 
every pixel. 

[0035] For example, as shown in drawing 
5 (A), when all the white -pigments 
particles in three kinds of microcapsules 
are in a screen side, the pixel serves as 
the White display altogether at the time 
of a white display. Moreover, as shown in 
drawing 5 (B), when a Magenta and the 
microcapsule 22 of yellow, and the 
white -pigments particle in 23 are moved 
to a screen side and the white -pigments 
particle in micro KAPURU 21 of 
cyanogen is in a display screen side, the 
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dot displays the red which is the mixed 
color of a Magenta and yellow. Moreover, 
as shown in fl rawing 5 (C), when all the 
white-pigments particles in three kinds of 
microcapsules are in a non-display screen 
side, since the dot serves as all mixed 
color in threse primary colors, it serves as 
a black display. 

[0036] it explained above as - the 
electrophoresis display of the gestalt of 
the 1st operation - first - the drive 
circuit 30 - setting - a line and control 
line Sj per [ per train ], i.e., line driver 
voltage Rhine, And train selection Rhine 
Ci each - switching segment 31ij is 
controlled and circuitry can be sharply 
simplified as compared with the 
conventional circuit which needed the 
control line of every two each shown in 
drawing 7 . moreover - each - switching 
segment 31ij is constituted by one bipolar 
switching element 32 and one 
electrical-potential-difference - 
maintenance capacitor 33, and has 
sharply easy composition as compared 
with four transistors as similarly shown 
in drawing 7 , and the configuration 
which has two capacitors, therefore, the 
whole circuitry - the former - comparing 
very easy - becoming **** - each - 
switching segment 31ij can be arranged 
densely and the drive circuit 30 can be 
constituted. If it puts in another way, 
each pixel of the display-panel section 10 
can also be arranged densely, and the 
display in which a high definition display 



is possible can be offered. 
[0037] Moreover, in the electrophoresis 
indicating equipment of the gestalt of the 
1st operation, driver voltage is impressed 
upwards in package to switching segment 
31ij for every train, and it is train 
selection Rhine Ci of each train. The time 
amount turned ON is good only at the 
time amount which charges the 
electrical-potential- difference 
maintenance capacitor 33 of switching 
segment 31ij of each train. That is, as 
mentioned above, it is good at hundreds 
ofmicrosec - number msec extent. 
Consequently, the processing time per 
screen becomes short and the high-speed 
screen processing of it is attained. 
Moreover, since electric field required for 
electrophoresis are held by the 
electrical-potential-difference 
maintenance capacitor 33 to an output 
electrode 12, time amount other than the 
drive time amount for every train can 
also prevent the fall of contrast. 
[0038] The gestalt of operation of the 2nd 
of the electrophoresis display of gestalt 
this invention of the 2nd operation is 
explained with reference to drawing 6 . 
As mentioned above, if driver voltage is 
impressed too much to a long duration 
microcapsule in an electrophoresis 
display, a pigment particle adheres to an 
electrode surface and deterioration of 
display quality, such as a fall of contrast, 
may be caused. Then, as a gestalt of the 
2nd operation, when displaying a still 
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picture in order at sufficiently long 
spacing, it applies to an electrophoresis 
display which indicates the one image by 
long duration comparatively, suitable 
adhesion of such a pigment particle etc. is 
prevented, and the made electrophoresis 
display of maintaining a quality display 
is explained. 

[0039] The electrophoresis display of the 
gestalt of the 2nd operation is also an 
electrophoresis display using a 
microcapsule which can be displayed full 
color, and that of the approach of the color 
display in the configuration of the 
display-panel section 10, the 
manufacture approach of the 
display-panel section 10, and the 
display-panel section 10 etc. is the same 
as it of the gestalt of the 1st operation. 
[ as well as the gestalt of the 1st 
operation ] However, in the 
electrophoresis display of the gestalt of 
the 2nd operation, the configuration of a 
drive circuit differs from the gestalt of the 
1st operation. Therefore, here explains 
only the drive circuit of the gestalt of the 
2nd operation. 

[0040] Drawing 6 is the circuit diagram 
showing the. 2nd configuration of drive 
circuit 30b of the gestalt of operation. In 
addition, in drawing 6 , the same sign is 
given to the same configuration section as 
the drive circuit 30 of the gestalt of the 
1st operation, and the explanation is 
omitted. Like illustration, the 2nd 
configuration of drive circuit 30b of the 



gestalt of operation is also the same 
configuration as the drive circuit 30 of the 
gestalt of the 1st operation fundamentally. 
[0041] That is, corresponding to the 
microcapsule, switching segment 31ij 
which has the bipolar switching element 
32 and the electrical-potential-difference 
maintenance capacitor 33 is prepared, 
and it is line driver voltage Rhine Sj. 
Where it minded and driver voltage is 
impressed, it is train selection Rhine Ci. 
By being turned on, the electrical 
potential difference is impressed to an 
output electrode 12, and charge is 
performed to the 

electrical-potential- difference 
maintenance capacitor 33. And train 
selection Rhine Ci Even after being 
turned OFF, an electrical potential 
difference is impressed to an output 
electrode 12 by discharge from the 
predetermined time amount 

electrical-potential- difference ~ - ^ - 
maintenance . capacitor 33, and an 
electrophoresis operation is maintained, 
every [ thus, ] train - order train 
selection Rhine Ci ON carrying out - 
the train - each - switching segment 31ij 
line driver voltage Rhine Sj It minds, 
driver voltage is impressed and drive 
processing for every screen is performed. 
[0042] the basic circuitry concerning such 
this invention in drive circuit 30b of the 
gestalt of the 2nd operation in addition 
each - train discharge drive Rhine Pi 
for forming the switching element 35 for 
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discharge in switching segment 31ij, and 
making the switching element 35 for 
discharge into switch-on for every train 
further It prepares. 

[0043] the switching element 35 for 
discharge - line driver voltage Rhine Sj 
from - the bipolar switching element 32 
for incorporating driver voltage - the 
same - it is the switch which controls 
whether it consists of switching elements 
of a bipolar, it is prepared in the 
electrical-potential* difference 
maintenance capacitor 33 and 
juxtaposition, and is made to flow 
through the both ends child of the 
electrical-potential-difference 
maintenance capacitor 33. Namely, if the 
switching element 35 for discharge is 
made into switch-on, the both ends of the 
electrical-potential-difference 
maintenance capacitor 33 will be in a 
short circuit condition, and an output 
electrode 12 serves as 0 potential, and 
they will be in the condition of not 
impressing electric field at all to the 
microcapsule arranged corresponding to 
switching segment 31ij. In addition, 
actuation when the switching element 35 
for discharge has not flowed is the same 
as the case of the 1st example. 
[0044] Train discharge drive Rhine Pi It 
is a control line for turning on the 
switching element 35 for discharge of 
switching segment 31ij for every train. 
[0045] It sets to drive circuit 30b of such a 
configuration, and is train discharge 



drive Rhine Pi. It is 3 State switching 
element 34j for every line about driver 
voltage to impress to switching segment 
31ij of each line of eye i train like [ are in 
the condition turned OFF and ] the drive 
circuit 30 mentioned above. It minds and 
is line driver voltage Rhine Sj of each line. 
It supplies and is train selection Rhine Ci 
of eye i train. It turns on. consequently, 
all the bipolar switching elements 32 of 
switching segment 31ij of eye i train flow 
in coincidence ■■ having - each - driver 
voltage is impressed to the output 
electrode 12 and the 

electrical-potential-difference 
maintenance capacitor 33 of switching 
segment 31ij. 

[0046] In case it is [ screen ] under 
updating and train Rhine is scanned one 
by one, it is this back row selection Rhine 
Ci. Even after being turned off, the 
charge charged by the 

electrical-potential-difference - 
maintenance capacitor 33 discharges, 
and impression of an electrical potential 
difference required for electrophoresis is 
performed to an output electrode 12, And 
if an electrophoresis operation is 
completed, it is train discharge drive 
Rhine Pi. It turns ON and the driver 
voltage charged by the 

electrical-potential-difference 
maintenance capacitor 33 is made to 
discharge completely. Consequently, it 
will be in the condition that electric field 
are not impressed to the microcapsule 
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where a screen display is maintained 
once. Therefore, phenomena, such as 
adhesion in the electrode of the pigment 
particle by prolonged 

electrical-potential-difference impression 
which was mentioned above, can be 
prevented. 

[0047] Thus, if an electrophoresis 
operation is completed, he discharges the 
electrical potential difference for a drive 
charged by the capacitor in each 
switching segment 31ij, and is trying not 
to build electric field at all to a 
microcapsule in the electrophoresis 
indicating equipment of the gestalt of the 
2nd operation. Therefore, a fall can be 
prevented for display quality, such as a 
fall of contrast by adhesion in the 
electrode of a pigment particle etc. In 
addition, as compared with the drive 
circuit 30 of the gestalt of the 1st 
operation, it is train discharge drive 
Rhine Pi for every train. Since the 
switching element 35 for discharge was 
formed for every segment, some circuit 
scales increase, but if it compares with 
the circuitry of the conventional drive 
circuit which was illustrated to drawing 
7 , it will be a still sufficiently easy 
configuration. Therefore, also in the 
gestalt of this 2nd operation, it can just 
be going to assert the effectiveness of the 
drive circuit 30 of the gestalt of the 1st 
operation mentioned above as it is. 
[0048] The electrophoresis display of this 
invention is not restricted to the gestalt 



of this operation, and arbitrary suitable 
various alterations are [ which it is a 
modification ] possible for it. For example, 
in the gestalt of the 1st mentioned above 
and the 2nd operation, although each 
illustrated the electrophoresis display 
using a microcapsule, even if it does not 
use a microcapsule, it is applicable [ this 
invention ] to electrophoresis displays of 
the configuration of arbitration, such as 
an electrophoresis display of a 
configuration as the dispersion medium 
and the pigment particle were enclosed 
with the gap formed between substrates. 
[0049] Moreover, with the gestalt of each 
operation mentioned above, although the 
color of a dispersion medium was made 
into three kinds, the cyanogen and the 
Magenta which are subtractive color 
mixture three primary colors, and yellow, 
the red and Green which are additive 
color mixture three primary colors, and 
three blue kinds - may be used for it. 
Moreover, the combination of the color of 
other arbitration may be used. Moreover, 
in case additive color mixture three 
primary colors are used for the color of a 
dispersion medium, for example, 
although it was white, even if the color of 
an electrification pigment particle is such, 
it is good [ it is suitable for it to make the 
color of an electrification pigment particle 
into black and ]. The color of an 
electrification pigment particle may also 
be determined as arbitration. 
[0050] Moreover, in the gestalt of this 



14/16 



JP2000-035775A 



operation, the two-dimensional array of 
three kinds of microcapsules in three 
primary colors illustrated the case of a 
stripe array to which the same color is 
connected in the direction of a train at a 
single tier, as shown in drawing 1 (B). 
However, arrangement of three kinds of 
this microcapsule is not restricted to the 
gestalt of this operation, either. For 
example, although the microcapsule is 
arranged tidily in all directions, you may 
make it the so-called mosaic array which 
changes the class to a lengthwise 
direction and a longitudinal direction in 
order. Moreover, you may make it the 
so-called triangular pitch to which the 
microcapsule itself becomes alternate by 
the line. 

[0051] Moreover, three microcapsules 
which stood in a row in the single tier 
may prescribe like the gestalt of this 
operation, a configuration which has been 
arranged to 2x2 may prescribe four 
microcapsules which have two 
microcapsules of one of colors, and a 
1 pixel configuration may also be 
determined as arbitration, for example. 
Moreover, it is applicable also to not the 
thing restricted to the electrophoresis 
display which can be displayed full color 
but an electrophoresis display for 
monochrome displays with which one 
microcapsule is prepared for every pixel. 
[0052] 

[Effect of the Invention] As explained 
above, according to this invention, the 



configuration of the drive circuit of an 
electrophoresis display can be simplified 
sharply. And as a result, a detailed 
segment configuration is attained and a 
high definition electrophoresis display 
and a full color electrophoresis display 
can be offered, moreover, the unnecessary 
electrical-potential- difference impression 
after electrophoresis is completed - 
exclusion **** - since things are made, 
the fall of contrast can be prevented and 
a quality display can be maintained. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll Drawing 1 is drawing 
showing the configuration of the 1st of 
the display-panel section of the 
electrophoresis display of the gestalt of 
operation of this invention, and a 
sectional view for (A) to show the 
structure and (B) are plans to show the 
array of a microcapsule typically. 
[Drawing 2] Drawing 2 is drawing 
showing the configuration of three kinds 
of microcapsules, and (A) - (C) is drawing 
showing the microcapsule of cyanogen (C) 
and Magenta (M) yellow (Y) respectively. 
[Drawin g 31 Drawing 3 is drawing 
showing the condition when impressing 
electric field from the exterior to the 
microcapsule of cyanogen (C) shown in 
drawing 2 (A), and (A) and (B) are 
drawings showing the internal state of 
the microcapsule by the direction of the 
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electric field impressed respectively. 
[Drawing 4l Drawing 4 is the circuit 
diagram showing the 1st configuration of 
the drive circuit of the electrophoresis 
display of the gestalt of operation. 
[Drawing 51 It is drawing in which 
drawing 5's being drawing showing the 
operating state of three microcapsules 
which constitute each pixel of the 
electrophoresis display shown in drawing 
1 , and showing a condition when it is 
drawing showing a condition when (A) 
shows White, and it is drawing showing a 
condition when (B) shows red and .(C) 
shows black. 

[Drawin g 6l Drawing 6 is the circuit 
diagram showing the 2nd configuration of 
the drive circuit of the electrophoresis 
display of the gestalt of operation. 
[Drawing 71 Drawing 7 is the circuit 
diagram showing the example of a 
configuration of the drive circuit of the 
conventional electrophoresis display. 
[Description. of Notations] . 

10 - The display -panel section of an 
electrophoresis display 

11 ■ Inferior-surface-of-tongue substrate 

12 - Output electrode of a drive circuit 

13 Whole surface electrode 

14 - Top-face substrate 

15 - Cementitious material 
20 • Pixel display 

21, the microcapsule of cyanogen (C) 

22 -- Microcapsule of a Magenta (M) 

23 - Microcapsule of yellow (Y) 
24, 25, 26 ■ Dispersion medium 



27 White-pigments particle 

30 ■■ Drive circuit 

31 - Switching segment 

32 - Bipolar switching element 

33 " Electrical-potential-difference 
maintenance capacitor 

34 - 3 State switching element 

35 -- Switching element for discharge 
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»t5Iii s »Ttfc5>s 2^JB<D#fr<Z>1r^;rf 20 

2 2?UB<Z)*-f y^l/y^tf* ^ h 3 l 2 j^ 
3Xffitt^-f y^^^lR^a 2i6SRI«Fiw*iiStt. 
•yfyn^^^h 3 i 2 j^W*<Maii 2*sJ:tJK«JE« 

s^i*paaia«. m»^^^c 2 ^oFFte^ a 

^Ttt«S*b5*1?^->«JE«i* 3 -V5r^*3 3^feW* 30 

t&i 2(^*ri-5WE^PP*Ddsfi : fe*ts, 

[0 0 3 1 i 'WB^fT^^-Y 

h 3 1 i jO^ffitt^-f ly^isfm* 3 2 d5RI«F^»a 
Six, **-f V h 3 lij^ffl^WSl 2 

^.t^WflEft^a^v^S 3HlBtbflJE*sBJ*PStu. 
5iJ««7-<>'C i <0OFF«fc. «JEfSM*=»>'7 f >'*3 40 

3^^ffi^^T^-5m^^^T»msn6^x% m/Ei^ 
^^3 3^esU*«ffii 2t^brmffio^D 

^stf^tf* v h 3 i ijidWb-c^jrrt^igftttJE^PP 

[0 0 3 2] ft^. i«raiUfcJ:5*»rii^***^ffi 

fe<o»*«IEi:, fife«<sHtt : f-S:ffl^"C3aa^»««: 
^fiK-TS. ^n^3«)S^^»*R* ; ttt-?:ixrt'a 50 
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[0 0 3 3] £;ftfc«^fl^fc3«JH^^* a 

j&^-fe^S:. Ell (B) t^LfcJ:5*BB^JT\ BlBBd* 
fc^J:5lw. TI1I1 l±(rjgfiS;StbfclBlli!HlK^iu 

2£75^f i Jm^±twint^sEeux^< 0 r^-v 

<Dttrtm®l 2<DBl$.£ti1tTft&&l l-bfcT'f ^ 
^^2 1, 2 2, 2 3£gfi©Lfct>. r^-^-f^n 
*^t;U2l, 2 2, 2 3*:»tfJ:5tw, ^B«ffil 3 
«:Jg/£Lfc±ffi»Kl 4 rtU^tK 
HI 1 Lfc J: 5 *«igO«^^/i'a5 1 o ^Mi£-C£ 

So 

[0 0 3 4] m&K, z<r>£ 5 fc»J«<^««*»*^3£ 
:7A^ 7"-***tf 5 *&^o^Xia 5 LTttW 

ttu ->r^ (c) , ^^f^^ (m) , ^mo— (y) 

3fe^»jBt*iR*U"CV^6 3»3i^^Dj; 
>^ir/U-C 1 BigR^a^SP 2 OftJB*UX*5 5. w^^> 

[0 0 3 5] fc^^L^ ^15 (A) 3^ 

ha^t*So is 5 (b) tc^-rj:5t-, -^-^ 

i^s/ KSra^f-So (C) (-^-TJ:5t-. 3 

[00 3 6] J£^JLISfe^ bfe J: 5 SB 1 <DnM<W&1&<D 

#^ 2 *-f ^ ^*jK>B ^ UfcSe*^)|H!K t it 

fc, #^-T y^s?-*?* > h 3 1 ijtis lo« 
^-f ^/^^^^-?-3 2 lo^mJE^r^^^x^i^S 3 
Xc^m^^X^, R]i:<Bl7l^tfcJ:544o 
£D h?^^ ^ 2ocon>^^^^-re*^;^tb® 
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[0 0 3 7] » 1 OHJ(60JBIR<0«ft«icKl*^SS 

gK^Tte, frmzth^ y^stf^tf* v h 3 i 

^-V^ir^y yh31 i j^«ffi«»=> >-^>-f- 3 3-*3£ 
|^sec-i5[msecg|tJ:K 1© 

il 2i^^bTmBE^= 1 >'^>'^3 3 1^ J: 
[0 0 3 8] m 2 OH$fc<7^@ 

Ka^g^-^xte. k«i«ees:*>* i?(wfi«pH*^-< 20 

ft* U ^Vh7^h ^HKTft if <Z>S**i8iK£><£ 
i«B D pK**^**#*i-5 i: 

[0039] si 2 (onjfi^jBfB^mftacibs^sat. 

■sM'SUl 0 <dMj&. m^*s^ l O <Dmj£Jjfe. a^ 

[0040] El 6 fin JB 2 (7?HifeCO^^(75ggiblHlSS 3 0 
1 (OltJfiojBffiwKttlelK 30i o*j$;«5l=:iiH-- 40 

|g i oHlto jgflj <7>lBttHl]lS 3 o t m cm^R-efc 5o 

[0 0 4 1 ] 1"fcfc>*?, "^^^ n^r/ir/H^JSLX, 
3Xffitt^^r y^^m+Z 2 v-t^* 3 3 

^3 3t-3E«dSfT^tt5« -tUT, MaR^-fVCi 50 
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3^fe^ttttlwJ;0tiJ*«ail 2^tBJEdSHliD$^ « 

[0042] i2 o)%m<DMi&L<omwmv& 3 0 b «u r 

S/^V^ir^y V h 3 1 ij^JkBffi^-f y^V^S-7-3 

i &gmfct>tf>x-*>5o 

[0043] i*m^^>r ^^^^t-3 tTigtbm 

X, «JE««3>^^3 3<7?M« J ?-**aiS J li:S^5 ■ 
^4r*«»-rs^W y^-CfcSo i"*fe*>s Sc«J8**f s> 

Vf- 3 3 ft a*«S 1 2 36S 0 « 

4£<hftt>. h 3 1 ijlcJttSUTE 

S £^X V > & -^-f ^ n % MZLtt It * h hmW&Z P 

[0 0 4 4] M»«B«l7>r>'P i ^^^^^^-fe 
h 3 1 ij^ftlffi^^ 5^ 

1 1 - ^ ^ i" -5 ft «) ^> ©J ^ 7 ^ X *> S o 

[0 0 4 5] 5 feWfiK^ttlHlK 3 0 b^&^T 

bfcf*tb[i]3§ 3 0 iH1JS(r, i^JB<7?#ffo^-f 
3*7"- h • ^-f s/^-^^^3 4 j ^LT^fT^fT 

yh3i ij^^Stt^^f ^^>-^T-3 2 dsra^F^* 
ii^tt. #^>f y^s?'*?* V h 3 1 ijOtttfjflSl 
2*5j:U j m/£^^= I ^>'i^3 3t-iESbmJE^^P^tt 

[0 0 4 6] uSffi3E«r*T% KHft^J^^^Sr^^rir^b 

at. mJE^^>^^3 3t^?em^^T^^s^ s 
mmztix. 2^stb"c««»»i^5S*« 

V^3 3^a5«$^"C^Sig»«JE*^(-J*«*^ 

#x2jjy±Mztti*x tttiif*s BiJ p s ttr ^ * t t 
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[0 0 4 7] Z.<D£?\Z^ % 2 <Dmtfc(Dj&Wi<Dm^faW) 

nmffix't y^>i?m*3 5&mrtbtifr<Dx% 
[0 0 4 8] gagw 

[0 0 4 9] «T3Sbfc#SiJfiO?glBTtt. ^mis 

[0 0 5 0] *Safio??gllB^*3l/^X=J3K'&^3a 
JRCD-^* u#:/ir/U(0 2&^We?U*i. 131 (B) t- 

h 7 ^fB^'J £#1^ Lfc 0 Lj&*U r<D3ffii<£> 
[0 0 5 1] £/c. 1III3R<7>«/Sfc, ***^JBlBoJ; 
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[0 0 5 2] 

1*91 «±IftWLfcJ:5l::. **91fc «fc*Ltf. 

[HB©IB»ftB«] 

f**<0*ifi*^t-fcfc0>WrffiBU (B) (i-^-f^n^^ 
[19 2] !9 2{:£ > 3®3g<7}-^-< ^ n^7^*fe/K7>#|J5KSr^ 

-ria-T?*>?K (a) — (c) (c) . 

>^ (M) -Y^P" ( Y) O-^-f ^ n ^^ir/u St^^ISI 
[[93] H3I1 19 2 (A) \ZL&l,1tisT> (C) 
ttlB*^i-EIT*fc«3, (A) , (B) fPiP^tt 

[H4] m4d m i <osij6(o.»i»<7?«fttac«i*^$i« 

cDi^tblelS&omj*; S: ^-TlfilK ID X- *> 5 a 
[El 5] g|5H 19 l.tw^L.fcm^*»J^^^®0^lj 

(B) (li/y K^^ttt^BlORl 
^r^-rillT*fc!9. (C) li^7^^*a^Urv^6fiFO 

^ is n n ^ ^ » * & -r © s& m x «> s 0 

[[97] H7li, «t*o««»ifi»^KIl^ie«ile]K^ 

i o-m^W)^mm(om^<^^n 

1 1 -TISS 
l 3-±ffi««i 

. 1 4"-±MS« 

1 5-/qy/«- 

2 0"-U^^^95 

2 1, (C) # a^^ir/w 

2 2*--^ifV^ (M) O-^-Y ^ P^7^"fe/P 

2 3"-/^ip- (Y) co-^^ ^ n^^ir/U 



13 



2 4, 2 5, 2 6' 

2 7-&^MW&rh 

3 0---iEfb[H]B§ 

3 1 y*f-is#*y* V h 

[Ell] 



21 22 23 
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3 4—3*^— h • s^^SR^ 

3 s-mmm^^ v^stfm^ 
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